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Osteopenia and osteoporosis
in HIV-infected patients

Dorota Gotaszewska « Artur Racewicz

Independent Public Health Care Facility Jedrzej Sniadecki Voivodship United Hospital of Biatystok, Poland
Departament of Internal Diseases and Rheumatology

Osteoporosis is a skeletal system disease and is a result of balance disorders in the process of bone rebuilding, where
cell mechanisms responsible for bone resorption dominate over the mechanisms that build the bone.Osteoporosis
and osteopenia is noticeable metabolic complication in HIV-infected patients. Pathogenesis of bone mass decrease
is complex.

Dorota Gotaszewska )
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Osteoporosis is the most frequent skeletal system dis-
ease. According to the definition by WHO (World Health
Organization), osteoporosis is a skeletal system disease
that characterizes with low bone mass, microarchitecture
disorders, and increased bone fragility. (1, 2). Since 2001
there has been another definition applied that was devel-
oped by NOF(National Osteoporosis Foundation) and
NIH(National Institutes of Health USA), which describes
osteoporosis as “a skeleton system disease that character-
izes with an impaired bone endurance, which increases the
risk of fracture. First of all, bone endurance reflects bone
mineral density combined with bone quality” According to
the two definitions, osteoporosis is diagnosed on the basis
of lowered bone mineral density (BMD), which combined
with increased bone fragility, increase susceptibility to
fractures, and consequently exacerbated pain, disability,
limited mobility, and premature death. Fractures occur due
to low-energy injuries, with the most serious fracture be-
ing femoral neck fracture, which are related with a high
morbidity rate and high mortality rate (3).

In osteoporosis diagnostics, the method of DXA-Dual
Energy X-ray Absorptiometry is applied. The examination
result gives us the absolute value of bone mineral density
expressed in mass (BMD). This figure divided by the sur-
face examined results in bone mineral density in g/
cm’*(BMD). As recommended by WHO and ISCD (Inter-
national Society for Clinical Densitometry), the measure-
ment is supposed to be done: 1. in the proximal femur (the
femoral neck, shaft, Ward’s triangle, or greater trochanter
- results for each of these spots individually or for the total
hip are assumed to be standard spots in diagnosing osteo-
porosis and estimating fracture risk, 2. the spine (L1-L4
lumbar spine in P-A projection; the measurement should
cover at least 2 vertebrae) — the spot recognized as an alter-
native to the proximal femur in diagnosis osteoporosis. 3.
1/3 of the radial bone- recommended when the measure-
ment cannot be made in the proximal femur and spine (8).
According to WHO, osteoporosis is diagnosed on the basis
of T-score or Z-score (T-score defines the deviation from
the norm for a healthy person aged 20-29; Z-score defines
the deviation from the norm for the age and the same sex;
the reference standard for femoral neck is BMD 0.572 g/
cm?). When the T-score value is between -1.0 to -2.5 one
can talk about osteopenia; if it is below -2.5 one can talk
about osteoporosis, if it is below -2.5 and coexists with os-
teoporotic fracture, advanced osteoporosis can be diag-
nosed (9, 10). Quantitative Ultrasonography (QUS) mea-
sures the attenuation and speed of sound in various parts
of the skeleton, but it does not define mineral bone density
and cannot be used in osteoporosis diagnostics; it can be
used only to estimate the risk of fracture (9). Quantitative
computer tomography (QCT) allows for three-dimension-
al bone examination and the actual measurement of bone
density. However, due to high radiation doses, small accu-
racy, high costs, and little availability is it not considered a
standard examination. The application of radiological ex-
amination characterizes with low sensitivity and it is usu-
ally performed in order to state or eliminate fracture.

There is a linear correlation between a fall in BMD and
the risk of fracture; however, 55-70% of fractures occur in
people with normal BMD (11, 12). There are other risk fac-
tors which need to be taken into consideration when mak-
ing fracture prognosis. These include the following: the
genetic factor (female sex, mother’s family history of femo-
ral neck fracture, Caucasian or Asian race), the demo-
graphic one (advanced age > 65 years, small body mass
BMI-body mass index < 19 kg/m?, previous fractures due
to low energy injuries), the hormonal factor (estrogen defi-

cit, hipogonadism), the disease one (rheumatoid arthritis,
hyperthyroidism, serious organ diseases), the behavioural
one (low calcium supply, sitting lifestyle, vitamin D defi-
ciency, smoking tobacco, alcohol abuse), medication (glu-
cocorticosteroids, anti-convulsive drugs, long-term use of
heparin in big doses, big doses of methotrexate) (13, 14, 15).

Osteoporosis is a result of balance disorders in the pro-
cess of bone rebuilding, where cell mechanisms responsible
for bone resorption dominate over the mechanisms that
build the bone (4).

A bone consists of the outer part (cortical bone) and the
inner part (trabecular bone) which is filled with collagen,
calcium, and other minerals. In both of these bone types
there are osteoblasts and osteoclasts, i.e. cells responsible
for the process of bone rebuilding (16, 17, 18). Bone re-
building is a constant process, continuing also after bone
growth has been completed. Trabecular bone is the most
active in terms of metabolism as it contains large clusters of
osteoblasts and osteoclasts. Osteoclasts are large multinu-
clear cells that develop from mother cells and are found to
appear individually or in clusters. Their activation can be
influenced by many factors like CSFs (Colony Stimuling
Factor) - particularly M-CSF (Macrophage Colony Stim-
uling Factor), TNF (Tumor Necrosis Factor), RANK ligand
(Receptor for Activation of Nuclear factor-kappa 2) = ODF
(Osteoclast Differentiation Factor), interleukins (IL-1,
IL11, IL-6, IL-17), as well as the endogenous mediator NO
(Nitric Oxide). Via the system of proton pomp, osteoclasts
produce acid which dissolves the crystals of hydroxyapatit
in the bone leading to the exposition of the protein matrix,
which is then dissolved by digestive enzymes (16). There
are many enzymes related with osteoclasts that participate
in this entire process (carbonic anhydrase II, cathepsins,
metalloproteinases, collagenases, TRACP- tartrate resis-
tant acid phosphatase type V). Osteoblasts develop from
precursor cells that are capable of multidirectional devel-
opment. Their activity is influenced by numerous growth
factors including IGFs (Insulin-like Growth Factors), FGFs
(Fibroblast Growth Factors), TGF-3, BMPs (Bone Mor-
phogenetic Proteins). Osteoblasts themselves produce
many factors that perform the function of auto- and para-
crine regulators of skeletal cell activity (RANK-ligand,
CSFs, interleukin - 6, interleukin 11) and cell matrix pro-
teins (procollagen, osteocalcin, osteonectin, sialoprotein,
proteoglycans) that form a scaffold, which is further sub-
ject to mineralization with alkaline phosphatase enzyme
(16). Produced by osteoblasts, procollagen has N-end and
C-end areas, which are cleaved by some proteases in extra-
cellural space and released there. These parts are called
PICP and PINP: C-terminal propeptide of type I procolla-
gen and N-terminal propeptide of type I collagen. Type I
collagen is of spiral structure; only C- and N-terminal telo-
peptides are of non-spiral structure — these are CTX and
NTX, i.e. C-telopeptide cross-links of type I collagen and
N-telopeptide cross-links of type I collagen. Collagen net-
working elements include pyridinoline and deoxypyridin-
oline. Thus, the biochemical markers of osteogenesis in-
clude alkaline phosphatase, osteocalcin, propeptide of type
I procollagen (PINP, PICP); the biochemical markers of os-
teolysis include tartrate resistant acid phosphatase, pyridi-
noline, deoxypyridinoline, telopeptide cross-links of type I
collagen (CTX, NTX).

The pathogenesis of bone mass decrease in HIV patients
is complex. It is influenced by and results from numerous
possible factors. Bone mass decrease in HIV patients is a
result of the interaction between bones’ natural environ-
ment, T lymphocytes, osteoclasts, and osteoblasts. Apart
from this, it is also affected by nutrition factors, hormonal
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changes, deficiency in vitamin D and Ca. HIV patients are
more susceptible to aseptic bone necrosis, mostly in the hip
area (19). Aseptic bone necrosis of nonvascular origin has
been noted (20). It can be a result of the infection itself and
HAART therapy as well as some other factors which coex-
ist with HIV infection. The impact of antiphospholipid an-
tibodies is also possible (21). Chronic HIV infection results
in a inhibited activity of T lymphocytes and an increased
synthesis of proinflammatory factors, cytokines that affect
bone resorption, as well as TNFa, IL-6 (22, 23), both in the
system and inside the skeletal structure (24, 25, 26). Cyto-
kines stimulate the activity of osteoclasts and reduce their
apoptosis (27).

T lymphocyte clusters along with the soluble HIV-1 sur-
face and surface glycoprotein gp120 induce RANKL ex-
pression in vitro (25). Moreover, the appearance of osteo-
clasts’ precursors depends on peripheral mononuclear
cells, which are exposed to 120 gp and induce the forma-
tion of resorpting osteoclasts. This effect is blocked by
RANKL antibodies and partly inhibited by TNFa-antibod-
ies (28); it can be reinforced by synergistic activity of glyco-
corticosteroids (29).Body mass defined as lowered BMI
(Body Mass Index), serious body mass decrease, low fat
mass, and considerable body mass variations are related to
BMD fall (30, 31, 32, 33, 34).Irregularities in calcium sup-
ply and the homeostasis between vitamin D and PTH
(Parathyroid hormone) are quite frequent in HIV infected
patients. Lowered PTH secretion and PTH immunity re-
sult in lowered calcemy (35, 36, 37, 38, 39, 30, 40, and 41).
A considerable fall in the level of 1.25 (OH) 2D in blood
serum is observed in patients with the advanced disease
(42, 43, 44, 45). This may be a consequence of decreased
activity of 12- hydroxylases (35, 45, and 46). Furthermore,
the transition of 25-OHD to 1.25 (OH) 2D is controlled by
cytochrome P450 and is inhibited by some IP in vitro (47).
Sex hormones are definitely related to bone mass decrease
both in ill men and women. There is a fall both in sex and
adrenal hormones in men with HIV infection (45, 48),
which leads to hypogonadism and hypovitaminosis D, and
then to bone mass decrease (49, 50). In women with HIV
infection, on the other hand, menstruation is present or
not, which entails that the level of estrogens and testoster-
one is related to BMD (30). Menopause has a negative in-
fluence on bone mass (34). Weaker due to the regulation
down, estrogens’ influence on the expression of cytokines,
which impact bone resorption (51, 52) and are produced
by the activated T cells as well as by RANKL expression of
skeletal matrix cells (53); however, due to the regulation
up, they cause gene expression and synthesis for osteopro-
tegerin. What plays a reliable role in skeletal metabolism is
the central growth hormone (GH), which could be poten-
tial remedy for people suffering from HIV and from low-
ered BMD (54). Histomorphometric examinations of HIV
patients showed the coexistence of bone resorption and
formation, yet, the mineralization rate of a new osteoid was
decreased considerably. The osteocalcin level in blood se-
rum fell considerably - respectively to the reduction of
skeletal formation in bone biopsy materials and respec-
tively to the illness gravity (55). An increase in CTX level
and decrease in osteocalcin level depending on the stage
and gravity of the infection were also confirmed in other
research (55, 56, 44, 57).

There is a correlation between patients’ taking antiretro-
viral medication, mainly IP (protease inhibitors), and the
appearance of lipodystrophy, dyslipidemia, insulin resis-
tance, lactic acidosis, osteopeny, and osteoporosis. This
may result from the activation of pro-inflammatory cyto-
kines, from a long period of HIV treatment, hormonal

condition, body build, nutrition. In patients on IP medica-
tion a considerable increase in osteoclasts’ activity was ob-
served (58), although there was research with Ritonavir,
which showed inhibited osteoclasts’ formation and fall in
osteoclasts’ level in the resorption spot. These phenomena
were dependent on the medication dose, where doses of
Ritonavir toxic (non-pharmacological) inhibited osteo-
clastogenesis (28). In HIV patients with lowered bone mass
there is increased concentration of skeletal resorption
markers noted along with variable concentration of bone
formation markers (56, 59, 60). The RANKL level in blood
serum was on the increase in HIV patients who were sub-
ject to antiretroviral therapy (ART) as compared to those
who did not undergo ART, which in turn correlated with
BMD in the lumbar spine and deoxypyridinoline in urine,
and it continued to be high.

The mechanisms of nucleoside reverse transcriptase in-
hibitors (NRTI) influencing bone mass decrease are still
uncertain. The research conducted so far shows that they
contribute to the activation of osteoclastogenesis depend-
ing on the dosage (zidovudine) (62) and the coexistence of
lactic acidosis with reduced bone mass (63). IP influence
the regulation of osteoclasts by the expression of RANK /
RANKL / OPG (Osteoprotegerin). OPG is a leading factor
that increases osteoclastogenesis and bone resorption (64,
65). AZT activates osteoclastogenesis in RAW 264 cells and
primary precursors of osteoclasts in the presence of
RANKL (66). This effect is related to an increase in tartrate
resistant acid phosphatase (TRAP) and NF-kp transcrip-
tion factor. The effect depends on AZT concentration and
activation of TRAP and calcitonin receptors (CTR - Calci-
tonin Receptor). NRTT activate T-cell cytokines and mac-
rophages (IFN-a, IFN-B, tumor necrosis factor - TNF-q,
interleukins, CD40L, GM-CSF-granulocyte-macrophage
colony-stimulating, MIP-1-macrophage inflammation
protein), which have an impact on osteoclasts’ formation
and function and released RANKL. The activated T lym-
phocyte produced IFN-y, which inhibits osteoclastogenesis
in vitro (67, 68, 69, 70). Mitochondria perform many im-
portant cell functions; their damage or dysfunction leads
to metabolic disorders. Lactic acidosis is one of mitochon-
drial diseases, which is observed in patients treated with
NRTI with lowered BMI. NRTI influence reverse tran-
scriptase, and thus inhibit the virus replication; moreover,
they inhibit y-polymerases and mtDNA synthesis, which
causes damage and dysfunction of mitochondria. RANKL
appears in order to prevent the damage to mtDNA. RANKL
expression is related to HIV infection (28, 71) and it can-
not be excluded that NRTT cause an increase in RANKL,
which may have a relation to the influence of NRTT on os-
teoclasts’ mitochondria.

Osteoporosis and osteopeny is a noticeable metabolic
complication in HIV patients and during their treatment.
The metaanalysis of the research conducted by Brown and
Qaqish shows that osteoporosis appears in 15% of HIV pa-
tients. It is three times more frequent than in the control
group of people not suffering from HIV. Antiretroviral
therapy makes one more vulnerable to bone mass decrease.
Additionally, such factors as disease gravity, period of ther-
apy, smoking, calcium supply, physical activity, age, and
menopause or non-menopause period in women should
be taken into consideration (72). In the course of osteopo-
rosis treatment in HIV patients tests have been performed
with alendronate and risendronate that proved the effec-
tiveness of this medication (73, 74). They have little bio-
availability and are extracted unchanged by kidneys, which
means that they are unlikely to interact considerably with
antiretroviral medication.
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This article creates a general framework for spirituality and HIV/AIDS as a chronicillness using a health care perspec-
tive. Spirituality provides an important function of helping people to find meaning and purpose in their lives. Various
research findings that support the use of spirituality for coping with HIV/AIDS will be provided. Having been defined
as one of the coping means with HIV/AIDS, spirituality is argued in this paper as an empowering resource in both
well-being of the individuals with such a life threatening illness and their adaptation to the illness process. It has
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INTRODUCTION

“Death could be born only where the meaning and
purpose of life, and ultimately hope is exhausted.”

Health is defined in recent years as a multi-dimensional
concept which foresees a complete wellbeing not only
physically, psychologically, mentally and socially, but also
spiritually. Within this framework, besides some philoso-
phers, many behavioral and social science academicians
define health on philosophical grounds as the wholeness
and especially harmony of mind, body and spirit, in which
while the spirit controls the mind the later controls the
body. They even go further and describe the individual
philosophically not as ‘a human being who bears spiritual
experiences”, but as “a spiritual being who bears human ex-
periences” [1,2]. Therefore, it is considered that the spiritual
area takes place among the high priority components in
forming the wellbeing of the individual.

Apparently, embracing the individual’s biopsychosocial
environment, spirituality has begun to be included among
the scales which are used to determine the variables such as
quality of life and life satisfaction in various illnesses in-
cluding mental disorders [3,4,5,6].

At this point the concept of spirituality needs to be clar-
ified. One definition of spirituality puts it as the power be-
yond the individual himself/herself and his/her existence.
Another defines it as the personal awareness covering both
the physical and the metaphysical [7]. A more comprehen-
sive definition of Elkins et all. (1988) includes such compo-
nents as transcendental dimension, goal and meaning of
life, basic mission in life, sacredness of life, material values,
altruism, and idealism, etc. [8].

Naming spirituality and the spiritual arena of the indi-
vidual as a phenomenon and restricting those with certain
limits is quite difficult due to the vague and complicated
nature of the concept. This difficulty results from the fact
that spirituality is mostly individual based, subjective,
unique and mysterious [9]. Moreover, what is common in
all the definitions of the concept is to perceive life as “mean-
ing” and “purpose”

Spirituality from the health perspective is defined as the
individual’s intrapersonal and interpersonal connectedness
and his/her connectedness with transcendental purposes
[10,11,12]; and defining the term in this way also includes
the dimensions of spirituality. Built upon a three-dimen-
sional scope, spirituality explains the very meaning of the
individual’s existence. Therefore, the point at which the in-
dividual grasps the meaning and purpose of life is his/her
spiritual arena which may be either the subjective and eso-
teric relationship with God or a Higher Power, or a rela-
tionship of value and belief with nature, arts, music, family,
and social environment, etc. [13]. Undoubtedly, aggregate
of all those may be seen as the components which help the
individual give meaning to his/her own life.

To put these dimensions into more concrete terms with-
in the context of HIV/AIDS patients, intrapersonal con-
nectedness is related to the individual’s feelings on their
own self. While the individual’s love, acceptance and aware-
ness of his/her own self increase, his/her spiritual wellbe-
ing advances. The individual’s following states of mind ad-
dress the power of his/her connectedness with the self: (i)
feel myself peaceful, (ii) I have reasons to live, (iii) I have
certain goals in my life, and (iv) I am satisfied with life.

Interpersonal connectedness refers primarily to the in-
dividual’s family, and social and cultural environment in-

cluding also peer groups and health professionals. Tolerant
attitudes towards and strong links with the views, values
and beliefs of these environmental factors strengthen the
wellbeing of the individual in his/her spiritual area.

Transcendental connectedness, on the other hand, im-
plies practices towards the believed Higher Power. These
practices may appear as pray for ‘getting closer to the supe-
rior power” and reaching peace, religious rituals as wor-
shipping, and/or inclination towards some spiritual en-
deavor with a strong bond of love (such as nature, arts,
music, stars, and meditation, etc.).

The notion of connectedness is often encountered in the
scientific literature on spirituality. Connectedness helps
one set up links with sources stronger than him/her [14].
Connectedness within chronic illnesses in general and
HIV/AIDS in particular creates opportunities for the indi-
viduals to get motivated and strengthened in coping with
the illness. The search for meaning, on the other hand, is to
form a goal and meaning about life within the context of
the illness [14,15]. Attributing meaning to the illness pro-
cess is also a quite effective coping mean for the individual;
providing him/her with the possibility of a close and pro-
found relationship with his/her own self, the Higher Power,
and the environment, it helps him/her value life and con-
struct an intellectual control on what is happening.

Connectedness and the search for meaning make up the
fundamental components of spirituality in the HIV/AIDS
context. What is at stake in this point is the fact that the
individual both inclines towards either his/her deeps or a
sacred power through the belief systems, and involves in a
closer communication with his/her environment. Such
tendencies facilitate the control of the illness for the indi-
viduals who are confronted with a dangerous life event as
HIV/AIDS.

Elkins et all. (1988) developed a conceptual design on
spirituality and included four assumptions in it: firstly,
spirituality is a human phenomenon and located in every
person potentially. Secondly, spirituality could be defined
and explained by phenomenological approaches. Thirdly,
spirituality is a human experience which includes values,
attitudes, perspectives, beliefs and feelings. Finally, spiritu-
ality is not the same as religion [8]. In this phase, we need
to clarify the structural differences between religion and
spirituality.

RELATIONSHIP BETWEEN RELIGION
AND SPIRITUALITY

Religion and spirituality is usually a matter of heated
discussion. The literature often witnesses interchangeable
uses of the two. The reason why spirituality had not long
been included among the basics of the health paradigm
(including physical, psychological, mental, cultural, and
social aspects) is the fact that it is seen as analogous to the-
ology’s main subject, religion. However it should be noted
that there is a conceptual difference between spirituality
and religion, and the former is a broader concept which
embraces the later [16,17].

Religion implies an institutional and complex structure
comprised of beliefs, rules, rituals, and practices. It is es-
sentially a moral institution and what lies in its essence is
the faith in and submission to God who has the power to
create. In addition, while religious beliefs and practices are
based on sacredness to a greatest extent, spirituality focuses
on the image of self [18].
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Having a composition which also includes religion,
spirituality refers to the entire individual experiences,
thoughts and feelings. In this respect, it appears in all soci-
eties and different belief systems, and bears a universal
characteristic. Nevertheless, it is possible to find some ele-
ments of religion in spirituality, and vice versa, which obvi-
ously addresses the fact that the two complete each other.
Spirituality includes subjective experiences, thoughts and
feelings on the mystery (and metaphysics) in human life. It
is concerned with the individual’s search for meaning and
emotions about the dealings around him/her. Existentially
speaking, spirituality both explains any life experience of
the individual, and implies his/her search for and subjec-
tive relationship with God or higher power [19].

Having a quality beyond any religious belonging, spiri-
tuality includes even nonbelievers, and serves for the indi-
vidual to attribute meaning to and set goals for life [20]. On
the other hand, should spirituality have been defined as re-
stricted and/or analogous to the faith in God or religion, it
would not have been possible to witness the “spiritual”
support of atheists, agnostics, humanists, and hedonists in
forming their coping strategies [21]. Therefore, spirituality
embraces all believers and nonbelievers.

Some spiritual enterprise include leisure activities in na-
ture and strengthening of ties with the beloved, and lays
stress on the individual’s feelings of compassion, mercy,
love, and altruism [22]. Another aspect of spirituality is its
ability to explain the suffering and challenging situation via
the individual’s belief, and reach the conviction that it is
ultimately not harmful [23,24]. At this point, suffering is
considered as a valuable part of human life and real as
much as joy, and happiness and pleasure are believed to be
the gifts of physical and psychological pains.

In the last analysis, the following joint discourse of three
celestial religions of the earth - Judaism, Christianity and
Islam - as well as Buddhism and even Hinduism is ex-
tremely effective in re-explaining life and setting a spiritual
wholeness by establishing relief, adaptation and inner
peace in cases of HIV/AIDS and many threatening chronic
illnesses: “human life is aggregate of sorrow, pain, challenges
as well as gladness, happiness and peace.”

Hiv/AiDs AS A CHRONIC ILLNESS

Previously perceived as a fatal disease, HIV/AIDS has
been included in the scope of chronic illnesses thanks to
availability of protease inhibitors and the powerful combi-
nation of antiretroviral therapies [25]. Hence, the illnesses
such as diabetes mellitus, cancer and HIV/AIDS, which
create vital threats for individuals, require long run obser-
vation and protection, cause pathological transformations
in physical appearance and physiological structure, and
cannot be thoroughly cured but managed are by now clas-
sified within chronic illnesses. These illnesses profoundly
influence the basic functions of the individual’s life, and
due to their unpredictable nature, inflame strong psycho-
logical, physical, sexual, social and economic pressures
[26]. Having been confronted with physical and functional
losses because of the illness, the individuals start evaluat-
ing their lives through a brand new perspective.

Besides, HIV/AIDS and other chronic illnesses may
make the individual depend on others by impairing some
of his/her functions, and this reveals an anxiety for the loss
of self-control on life. Patients experience a fear of losing
their economic independency and refrain from being a
burden on the shoulders of their families [27]. They often

suffer several psychological problems, too. Besides the pain
of the illness itself, they face with some stressors as the
anxiety of uncertainty and the change in the body image.
Naturally, majority of these illnesses cannot be treated, but
only managed. Such stressors cause a change in the pa-
tients’ wellbeing and elicit an existential search for mean-
ing and purpose which appears out in the form of the ques-
tion, “what is the meaning and purpose of life for me?”
[12,17].

Confronting a life threatening chronic illness whose
treatment is not explored yet is perhaps the most distress-
ful life experience. Researches have shown that individuals
with HIV/AIDS suffer serious psychiatric disorders as well
as various biological and psychosocial problems. Despite
developments in antiretroviral treatments; mood, anxiety
and substance abuse disorders in the patients with HIV/
AIDS appear often among psychiatric disorders [28]. Fur-
thermore, the stressors linked with the nature of the illness
rigorously influence patients. Illness related stressors may
include cognitive and motor decline, hospitalizations, in-
vasive treatments, pain, fatigue, loss of mobility, sexual
dysfunction and disinterest, body disfigurement, numer-
ous unpleasant side effects from complicated medication
regimens, financial burden, and the stress that accompa-
nies facing one’s own mortality [29].

Great majority of the patients who are hospitalized after
a certain diagnosis experience an intense anxiety. This is a
fear against their unknown and vague future caused by the
illness. Furthermore, their existence in all senses is under
threat [30,31,32]. This state pessimistically accelerates the
progress of the illness.

Furthermore, HIV/AIDS greatly impacts populations
that may already experience social stigma and discrimina-
tion [33]. Beyond the likelihood of facing multiple stigma-
tized identities due to race, gender, sexual orientation, and
disability, many patients infected with HIV live in urban
environments and may concurrently experience the stress-
ors of poverty, unemployment, and exposure to violence
and crime [29].

According to Sidell (1997), for an individual who sufters
a chronic illness such as HIV/AIDS, the ultimate goal is to
adapt to it, which is perhaps the most effective of all the
coping struggles. On the other hand, the process of adapta-
tion is quite complicated and covers multi-dimensional
variables because every individual is influenced by his/her
illness at varying levels [34]. However, universally speak-
ing, what play an important role throughout the coping
process are the support of the socio-cultural environment
in the context of family and society as well as re-explaining
the illness and the individual’s self perception and evalua-
tion.

It is observed after the diagnosis that some phases of
general quality are achieved in the process of adaptation.
The first phase is crisis which may also be described as the
phase of loss. “Loss” means the loss of capacity, some func-
tions, economic resources, and quality of life [35,36]. The
second phase of the adaptation process comprises of the
individual’s confrontation with depression and emotional
turmoil. Besides depression, fear, disappointment and an-
ger are among the most intense feelings. The next phase
addresses some changes in life style, everyday activities,
and nourishment habits [35]. These changes indicate the
fact that the illness is well managed and a process of adap-
tation has started. In the last phase, individuals are involved
in a struggle for keeping control of their lives, and a process
of empowerment starts for the individuals with HIV/AIDS
[37]. Empowerment may become possible either via rela-
tionship with the environment through social support, or
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with God or another Higher Power which is attributed sa-
credness through spiritual links.

ROLE OF SPIRITUALITY
IN coPING WITH Hiv/AIps

In a longitudinal research by Szaflarski, et all. (2006) di-
rect or indirect effects of spirituality on the perceptions of
living of 450 patients with HIV/AIDS were examined. The
research in which extensive demographic data were col-
lected and various instruments of measurement were used
revealed that having learned that they carried HIV virus,
one third of the participants first experienced a deep anxi-
ety against this vital threat, then started adapting to this
pressing life event by changing their style of behavior and
thinking as the acceptance and especially spiritual inclina-
tions increased. It was determined that re-explaining life,
forming goals, and keeping hope play important roles in
realizing this [38]. Therefore, when the individual con-
fronts with intensive emotional distress, somatic illness or
death, the spiritual dimension appears out as a coping
strategy. In another research which is qualitatively designed
by Pierson, Randall-Curtis and Patrick (2002) with 35 ad-
vanced AIDS patients, spirituality and various spiritual
rituals were highlighted as a very important dimension
[39]. Still another research consolidated the fact that great-
er spiritual or religious faith follows the diagnosis of HIV/
AIDS [40].

Coping is defined as the prevailing cognitive and behav-
ioral endeavor to meet certain external and/or internal de-
mands caused by mostly psychological and emotional
pressures [41]. It is possible to classify the coping behaviors
and attitudes into two, namely, the solution oriented and
emotionally motivated. The former constitutes the coping
behaviors and attitudes on the main source of the problem
and the later constitutes the coping attitudes on the emo-
tional effects of the main source [41]. In other words, cop-
ing attitudes are classified as active and passive. The active
ones comprise of behavioral or psychological reactions
aimed at either changing the stressor itself or demolishing
it; and the passive ones include the acts which help avoid-
ing the stressors. In coping with HIV/AIDS, as demanding
direct assistance from the environment means active cop-
ing, adaptation to the physical and psychological change
refers to the emotionally motivated coping.

Despite the fact that research literature covers a vast
number of works on coping, majority of all are illness or
stress based. The work on the role of religion and spiritual-
ity in coping with the illness, on the other hand, seems lim-
ited [42].

Two assumptions have quite dominantly triggered the
neglect of spiritual dimension in researches. First is to ar-
gue that spirituality cannot be worked through scientific
glasses. The second is the common belief that spirituality
cannot be studied in a scientific frame because it is the very
subject of theology. Here, the corner stone of the discus-
sion is how to do the measurement [43]. Nevertheless,
spirituality has been welcomed in scientific realm especial-
ly since the 1970’s following the changes in social science
paradigm, the increase in the inclination of drawing a pic-
ture of the whole instead of generalizing the results, and
assignment of the individuals not as the object, but as the
subject of the research.

A considerable number of both qualitative and quanti-
tative research with various patient groups show that an

increase in the functioning of spirituality in the individuals
with HIV/AIDS decreases depression, hopelessness, level
of anxiety, suicidal thoughts, and expectation for a quick
death, and stimulates psychological functions, adaptation
to the illness process, life satisfaction, and quality of life
[25,38,44,45,46,47]. Moreover, even the chronic patients
who proclaim the negation of any higher power may raise
a hope for survival via coping with the illness in his/her
subconscious, and an expectation for a divine miracle.

In a quantitative research held on 201 patients with var-
ious chronic illnesses by Rowe and Allen (2004), the rela-
tionship between spirituality and coping was analyzed. A
positive correlation was identified between the increase in
the intrapersonal, interpersonal and transcendental con-
nectedness of the patients and their psychological wellbe-
ing and functions [17]. In another quantitative research by
Cotton, et all. (2006), 450 patients with HIV/AIDS were
followed 18 months and implemented various scales peri-
odically. It was identified as a result that three-fourth of all
thought “HIV/AIDS would strengthen their belief” It was
observed that majority of the participants experienced an
increase in their hope for life, self-esteem and life satisfac-
tion owing to spiritual coping strategies. In addition, rather
low use of alcohol and substance was noticed among them.
Finally, a negative correlation was found between the pa-
tients’ spiritual functions and their levels of depression and
hopelessness [44]. Sowell et all. (1997) carried a qualitative
research with 27 women who were diagnosed as HIV/
AIDS. It was affirmed in this research which is based on
focus group interviews that the connectedness with pri-
marily God or a Higher Power and their relatives is quite
efficient in coping with the psychological effects of the ill-
ness, and by doing so, they re-explain their lives. Further-
more, it was also asserted that spiritual arenas of the pa-
tients are a quite useful and strong resource in protecting
against social stigmas stemming from the nature of their
illness and developing goals for future [45]. Therefore, it
should be noted that spirituality exists in all patients re-
gardless of the type of illness, the population group to be
influenced, ethnicity, or religious orientation. All these
studies prove that spirituality is a quite efficient instrument
in coping with especially the psychological and emotional
effects of HIV/AIDS.

Spiritual acts contain tolerant and pardoning attitudes,
religious practices (worship, pray, etc.), and being bounded
to primary relatives, other environmental actors, and every
single living organism. These are quite strong coping re-
sources for patients with chronic illnesses. In this sense, it
is of assistance that physicians, nurses, social workers, psy-
chologists, and other health professionals support patients
in establishing stronger ties with these empowering sourc-
es.

Hafen et all. (1996) argue that threatening states of
chronic illnesses such as HIV/AIDS provide a natural ef-
fect for the individual in re-interpreting his/her life and so
experiencing changes in his/her spiritual arena [48]. On
the other hand, individual reactions may differ in cases of
crisis; the patient may not cooperate a harmony of mind,
body and spirit, and achieve a positive development [49].
In this regard, it is mandatory for re-establishing the spiri-
tual ties that the patients feel as if they keep control of their
own lives instead of submitting to the illness process, which
is only possible through spiritual development.

Hall (1998) explained the indicators of spiritual devel-
opment. Individuals may devote themselves to God or
Higher Power; and they may involve in intensive commu-
nication and relation with the environment. Consequently,
individuals may form structural changes in their lives and
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re-organize their personal values by capturing meaning
and purpose in their illnesses [46].

Individuals may get tied up more with their religions
which they think as a source of hope and power for the
purpose of finding help in a chronic illness case even
though they do not attribute much significance to it in
their lives. Such a process was encountered in Ironson and
the others’ longitudinal research (2006) on 100 patients
with HIV/AIDS. This four year research revealed that the
participants worshipped more after the diagnosis in order
to get support of the belief in God [47]. Wulff (1997) de-
scribes the reasons behind the increasing inclination in re-
ligious practices, rituals and worshipping in two dimen-
sions: communicating with a supra-natural power and set-
ting up a personal relief and internal peace by this com-
munication. Therefore, a reasonable form of coping with
the illness will appear as a possibility [50]. In addition, the
ones who do not believe may meet their spiritual needs by
concentrating on their selves and inclining towards nature,
arts, music, and their close relationships. To put it into
more concrete terms, what comes to the fore is to hang
more on to life and get satisfied more.

CONCLUSIONS

Some theorists conceptualize spirituality as an aspect to
be measured in three dimensions: practices, beliefs and life
experiences [43]. Practice refers to the observable behav-
iors such as praying, fasting, worshipping, and meditation,
etc. Beliefs are the constructs in the transcendental dimen-
sion beyond intellectual knowledge and senses changing
from culture to culture. Life experiences, on the other
hand, address to the field which is the most difficult to
measure and assumed sacredness to the greatest extent. In
this scope, regardless of being religiously based or not,
spirituality could possibly be explored in every system of
thought or incidence.

Coping spiritually with HIV/AIDS has a universal worth
for all humanity regardless of any religious criterion. In
this sense, spirituality exists neither only in synagogue,
church, mosque, and temple, nor in stars, music, dance,
beauty of nature and any love relationship, but every single
sphere of ordinary life.

In the final analysis, confronting with HIV/AIDS whose
treatment is not completely known yet, but could only be
managed keeps all individuals regardless of belonging to
any one religion under strain by a feeling of losing the con-
trol in their lives. In this point, stimulating spiritual coping
strategies help the individual empower himself/herself and
form a personal wholeness by combining “biopsychosocial-
spiritual” perspectives.

Therefore, being an indispensable part of one’s identity
and world view, spirituality gives inspiring and empower-
ing answers to the following existential questions for the
individuals with life threatening illnesses such as HIV/
AIDS: “What is the meaning of life for me?”, “what is my
purpose in life?”, etc. Researches focused directly on the
spiritual area and conducted on patients from different age
groups with quite various illness types, mostly with the
ones with HIV/AIDS show that spirituality is effective in
perception of life as worth living.

While the professionals in the health field know the ul-
timate goals on how to improve the wellbeing of the indi-
viduals with HIV/AIDS intellectually, physically, psycho-
logically, socially, culturally, and spiritually, the spiritual
dimension among these is mostly neglected. Hence, spiri-
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tuality needs to be re-built by using a scientific perspective
without being restricted only by theological area, and be-
come a proper instrument to be used effectively in profes-
sional implementation of the professionals in the health
field. In order to realize this, it will be of great use to notice
the support patients receive from the spiritual area in cop-
ing with the psychological and emotional effects of the ill-
ness, and including spirituality to the empowering process
besides family and friends, etc.
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Chimpanzees (Pan troglodytes troglodytes) are recog-
nized as the reservoir of simian immunodeficiency viruses
(SIVcpzPtt) that have been introduced into humans at least
three times, resulting in human immunodeficiency virus
type 1 (HIV-1) groups M, O and N (a third HIV-1 lineage).
[1-2] Van Heuverswyn et al. reported the discovery of
HIV-1 group-O like viruses in wild gorillas. [3] The cross-
species transmission of SIVcpz is now thought to have oc-
curred through humans' being exposed to the blood of
chimpanzees infected with SIVcpz during hunting and
butchering of non-human primates in Central Africa early
in the 20th century. [3-6] Care for captive nonhuman pri-
mates has lead to the transmission of a range of infections,
including simian foamy virus (SFV) and herpesvirus B
(HVB), primate malaria and tuberculosis. [4] Such behav-
jors can facilitate transmission of microorganisms from
nonhuman primates to humans. Finally, a case of retrovi-
rus transmission from mandrills to humans has already
been documented. Simian T-cell lymphotrophic virus type
1 (STLV-1) from M. sphinx has been described as the sim-
ian counterpart of human T-cell lymphotrophic virus type
1 (HTLV-1) subtype D [7-8]. Moreover, a close molecular
and phylogenetic relationship has been reported between
STLV-1 subtype D from mandrills in Gabon and HTLV-1
strains obtained from Pygmies living in Cameroon and the
Central African Republic and from a healthy non-Pygmy
carrier in Gabon. To assess the potential risk of zoonotic
transmission of monkey-possessing SIVs to humans, we con-
ducted a serological and genetical survey among monkeys
that were kept as household pets in southern Cameroon.

MATERIALS AND METHODS

Blood samples were collected from 28 juvenile/infant
nonhuman primates (NHPs) kept as household pets in
rural and urban areas of Southern part of Cameroon (Fig-
ure 1.A). The plasma obtained from NHP was screened for
HIV antibodies by a microparticle enzyme immunoassay
kit (AxSYM HIV1/2; Dianabot, Tokyo, Japan) and particle
agglutination assay (Serodia HIV-1 and HIV-2; Fujerebio,
Tokyo, Japan). [5-6] All reactive specimens were confirmed
by western blot (WB) (New Lavblot HIV-1 and HIV-2,
Sanofi Diagnostic Pasteur, Marnes-la-Coquette, France).
DNA was extracted from whole blood (Qiagen, Hilden,
Germany) and a part of the pol sequences covering the in-
tegrase gene was amplified by nested polymerase chain re-
action (PCR) using the primers, unipol 5 (5-TGGGTAC-
CAGCACACAAAGGAATAGGAGGAAA-3’)/unipol 6
(5>-CCACAGCTGATCTCTGGCCTTCTCTGTA-
ATAGACC-3"), in the first round; and unipoll (5-AGTG-
GATTCATAGAAAGCAGAAGT-3")/unipol 2 (5'-CCCCT
ATTCCTTCCCCTTCTTTTAAAA-3"), in the second round.
Amplification for the pol region was done at 45°C for 30s
for and 72°C for 1 min; with a final extension of 72°C for 10
min. To confirm the species of the SIV-infected monkeys
identified in this study, we amplified and sequenced the
424 base pair (bp) fragment of mitochondrial (mt)
cytochrome b gene, which can be used to distinguish
subspecies of old-world primates. [6] The fragment
(corresponding to nucleotides [nt] 14725-15148 of human
mitochondrial DNA) was amplified in the DNA extracted
from peripheral blood mononuclear cells of the SIV-
positive monkeys, using Qiagen DNA extraction kit (Qia-
gen, Hilden, Germany). [6] Neighbor-joining phylogenetic
trees including reference pol sequences and appropriate
reference sequences for mtDNA were constructed using
Clustal W then drawn using Treeview PPC version 1.6.6

(Institute of Biochemical and Life Sciences, Scotland, UK),
(Figure 1.B and 1.C). Bootstrap resampling (1,000 data
sets) of multiple alignments was performed to test the sta-
tistical robustness of the trees. Kimura-2 parameter was
calculated with the DNADIST program in the PHYLIP
package program [9-10]

ACCESSION NUMBERS

The DNA sequences of STVmnd-2 and mitochondrial
cytochrome b DNA determined as part of this study have
been submitted to GenBank (accession numbers to be
available soon).

Figure 1A.  Locations of pet animals in southern and central Cameroon.
Study sites with marked with a filled square indicate areas
where SIVmnd-2 were isolated
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Figure 1C.  Unrooted tree of the 424 base pair (bp) fragment of mito-

chondrial (mt) cytochrome b gene, which can be used to
distinguish subspecies of old-world primates
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0%), and a prevalence rate of (3/13, 23.1%) for Mandrillus
sphinx (Table 1). PCR amplification of short fragment of
pol-(integrase) was successful in all sero-reactive samples.
Our findings confirm a high prevalence of SIVmnd-2 in-
fection in mandrills as described by Peeters et al. [11] in

ResuLts anD Discussion

Most primates kept as household pets we identified were
seen in a southern region of Cameroon (Figure 1.A). Table

1 shows the results of a serological survey of pet juvenile
and infant NHPs according to species. Since commercially
available HIV screening assays contain only a limited num-
ber of antigens, we used WB as a confirmatory assay. Anal-
ysis of 28 NHPs sera found no SIV infection in Cercopithe-
cus nictitans (0/5, 0%), an Pan troglodytes troglodytes (0/10,

7120 (35%) of pet animals in southern Cameroon. The
mandrill is a large semi-terrestrial primate belonging to
the Papionini tribe, living in the tropical rain forests of
Cameroon and Gabon. [9-10] Behavioral data generated by
Wolfe et al. [4] from a study conducted among 3,971 per-
sons in seventeen village sites in southern Cameroon indi-
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cated that monkeys were kept more frequently than other
types of wild animals. Of people sampled across all sites,
0.6% kept gorillas, 1.5% chimpanzees, 9.9% monkeys, and
1.8% rodents. [4] In our study most of the pets were still
juveniles or infants at the time of sampling, and 17.8% were
greater spot-nosed monkeys, 35.7% chimpanzees and
46.4% mandrills. Previous studies also reported a high pro-
portion of greater spot-nosed monkeys (44/215, 20.5%),
mustached guenons (29/215, 13.5%), olive baboons
(22/215, 10.2%) and mandrills (20/215, 9.3%) domesticat-
ed monkeys in southern Cameroon. [11-12] During the
20th century, firearms increased the efficiency and
frequency of hunting. Both subsistence and commercial
hunting with wire snares and firearms are widespread
activities throughout the forests of central Africa. [4] Most
pet monkeys are acquired at very young age, often when
their parents are killed by hunters. Because pets are usually
young, the prevalence of chronic diseases in this population
may be less than that among adult primates to which
hunters and butchers are exposed. Nevertheless, because
of the potential for regular contact with pet animals, even
a low frequency of infections among pets may be
important.

As SIVsm was able to jump to the human population,
the possibility that SIVmnd-infected mandrills could also
represent a reservoir posing a risk for humans cannot be
excluded. Thus, further study will be necessaries to clarify
if STVmnd-2 is capable of zoonotic transmission, and if in-
terventions will be necessary to prevent the introduction of
a SIV into humans and the appearance of new “HIV” in
central Africa.
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Table 1. Serological survey and nested PCR amplification of animal kept as pets in southern Cameroon

. Serology Nested PCR amplification
Species (common SIV
name) lineage Hwélo/lzn l":f/ Ab AxSYM*® HIV-1PA* HIV-2PA HIV-1 WB¢ pol-IN¢  env-gp4dl
3/13 (Npos/Ntested) 3/13 0/13
(1)-01cmr-202 449 256 512 (+/-9p160, SVmndcM-202 | ()
. . gp110/120, p18)
Mandrillus Sphinx
: SIVmnd-2 (+/-p52, 34,
(Mandrill) (2)-0Tcmr-211 16.7 <32 512 SIVmndCM-211 ()
p25, p18)
' § (+/-gp160, E :
(3)-01cmr-218 57.6 1024 2048 gp110/120, p18) SIVmndCM-218 ()
Cercapithecus nictitans / 0/5 <10 <16 <16 / (-) (-)
Pan troglodytes
(Chimpanzee) / 0/10 <10 <16 <16 / () ()

a) AXSYM HIV-1/2, a microparticle assay EIA (Abbott, Tokyo, Japan); signal/cut-off >1.0 means reactive
b) Particle agglutination (PA), titer against HIV-1 or HIV-2. The antibody titer was measured according to manufacturer instructions. (Serodia HIV, Fujirebio, Tokyo, Japan)

¢) New Lavblot HIV-1and HIV-2 (Sanofi Pasteur, Marnes-la-Coquette, France)
d) Genotyping based on HIV pol-Integrase region (288bp)
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peutic regime. RBCs volume normalization preceded detectable HIV viraemia. Authors suggest that therapy should
be started with thymidine analogues (azidothymidine, stavudine), especially in potentially non-compliant patients.
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BACKGROUND

STATISTICAL METHODS

Since introduction of active antiretroviral therapy, de-
creasing mortality and opportunistic infections rates in
HIV-infected patients have been reported. At the same
time, morbidity related to therapy and resulting from ad-
verse events and treatment complications has become vis-
ible. Among other things, alterations concerning periph-
eral blood erythrocytes (RBCs) of patients receiving
antiretroviral (ARV) therapy are being observed.

One of RBCs indices is mean corpuscular volume of the
cell (MCV). Technologically advanced, modern haemato-
logical counters are able to perform measurements of a sin-
gle red blood cell volume, and calculated MCV is a mean
value of volumes of RBCs assessed. MCV serves mainly as
a tool for definition of type of anaemia.

Increased RBCs volume (macrocytosis) can be found in
about 1 to 3% of general population (1). The most common
cause of macrocytosis, accounting for more than 35% of
cases, is bone marrow dysplasia resulting from alcohol
abuse. Other possible causes include vitamin B12 deficien-
cy (present in 10 to 20% of HIV-infected patients), hy-
pothyroidism, reticulocytosis following bleeding, aplastic
anaemia, monoclonal gammapathy, liver diseases, myelo-
proliferative disorders (1, 2, 3). Increased MCV accompa-
nies also some of therapies, especially anti-cancer ones (4).
Increased MCV has been also reported in HIV patients
treated with antiretroviral therapy (HAART), being attrib-
uted to azidothymidine (AZT) and, to a lesser extent, to
stavudine (d4T) effects (5, 6, 7).

This paper focus on relations between MCV and differ-
ent qualitative and quantitative characteristic features of
treated population. Presence of illness-related factors, pos-
sibly influencing MCV as well as utility of MCV as a meas-
ure of patient’s adherence to therapeutic regime (especially
scheduled drug dosage) were also assessed.

MATERIAL AND METHODS

Seventy four patients (20 women, 54 men) aged from 23
to 65 (mean 35,6 * 9,6 years) receiving antiretrovoral ther-
apy for HIV infection in Acquired Immune Deficiency
Outpatient Clinic in Poznan were studied. MCV was deter-
mined the day of beginning of HAART (‘baseline’), and
subsequently after 3, 6,and 12 months of treatment (mean
value from these last three analyses was used for final as-
sessment). MCV between 80 and 100 fl was considered
normal; below 801l the cell was classified as microcytic and
above 100 fl - as macrocytic. MCV can be calculated from
hematocrit value and RBCs count: MCV = [Ht (%) x 10] /
[RBC (10-12)]. Haemoglobin concentration, CD4 lym-
phocytes count, as well as iron, vitamin B12 and thyroid
hormones concentrations were also measured at baseline
and during ARV therapy. Other variables taken into ac-
count included: age, gender, HIV infection advancement
according to CDC criteria, time from beginning of ARV
treatment, Retrovir (AZT) / Combivir (CBV) presence in
therapeutic scheme and patients’ adherence to therapeutic
regime (including alcohol consumption). Information
concerning these two latter parameters was gathered from
patients or close relatives.

To assess relationships between mean MCV and quali-
tative parameters, non-parametric tests were used: Mann-
Whitney test, and, for comparison of mean MCV and
MCV ,,0%, Wilcoxon’s test.

Relation between mean MCV and quantitative parame-
ters was described by Spearman’s rank correlation coeffi-
cient (mean MCV does not have normal distribution).
Spearman’s coefficient value ranges from -1 to +1. Values
near zero signify no correlation and closer to the limits -
increasing relation between the assessed variables. Nega-
tive values denote inverse correlation.

Patients’ compliance was assessed on the basis of inter-
views during control visits - number of missed or delayed
doses of AVR drugs were taken into account.

ResuLts

Relations between MCV and qualitative parameters are
presented in table 1.

Gender did not influence MCV (p = 0,318). Increase in
red blood cell volume did not depend on the disease’s stage
(difference between clinical stage A and C; p = 0,434).
There was found that AVR introduction caused statistically
significant increase in MCV (p < 0,001). The difference be-
tween patients, in whom AZT or CBV was used in the
treatment scheme, and people whose therapy did not con-
tain these drugs was demonstrated (p = 0,024). Statistically
significant changes of RBC volume during HAART therapy
in patients not receiving AZT/CBV was found (p < 0,001).
No influence of alcohol consumption nor degree of pa-
tient’s adherence to treatment was stated (p = 0,129 and p
= 0,377, respectively).

Table 2 presents relationship of RBC volume and quali-
tative parameters of studied patients.

Mean RBCs volume increased significantly during
HAART therapy, as compared with baseline values (p =
0,001). CD4 lymphocytes count, both at baseline, and dur-
ing therapy, did not influence MCV (p = 0,104 and p =
0,094, respectively). Anaemia was diagnosed in one patient
during ARV therapy; in this case erythrocytes volume was
at the upper limit of normal. No correlation between hae-
moglobin concentration at baseline and during treatment,
was demonstrated (p = 0,969 and p = 0,552, respectively).
RBCs volume did not depend on the duration of treatment
with HAART (p = 0,583), mean ARV treatment time being
3 years (from 3 to 100 months). Correlation between iron
and vitamin B12 serum concentrations and MCV turned
out also to be of no statistical significance (p = 0,637 and p
= 0,986, respectively). TSH and thyroxin concentrations
were mildly elevated in two cases, without clinical signs
nor symptoms. No correlation between TSH or FT4 and
MCV was found (p = 0,872 and p = 0,872, respectively).
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Table 1. Relationship between MCV and patients’ gender, stage of HIV infection, adherence to therapy, HAART treatment, presence of AZT or CBV
in therapeutic regimen (Mann-Whitney test; Wilcoxon’s test for comparison of MCV with MCV ,0")

Parameter N Mean + SD (fL) Median Minimum Maximum P

F 20 108,5+9,6 m,7 86,0 120,7

Gender 0,318
M 54 106,7 £9,6 106,8 66,1 128,7
A 56 107,6 9,5 107,8 66,1 126,7

(DCstage B 3 1055+1,8 104,7 104,3 107,5 0,434
C 15 105,9+11,0 106,0 86,0 128,7
good 64 107,6 £9,5 107,3 66,1 128,7

Adherence 0,377
bad 10 104,4+10,3 106,0 89,2 19,1
no 58 108 £8,6 107,8 86,0 128,7

Alcohol suspicion 1 101,3 +13,5 106,0 66,1 116,0 0,129
abuse 5 110+7,5 11,0 98,7 19,1
Mcv,0” 64 88,2+11,6 90,2 80,9 106,2

HAART < 0,001
MCv 64 107,3+9,7 107,3 66,1 128,7
no 44 105,3+10,2 105,3 66,1 128,7

AZT/CBV present 0,024
yes 30 109,9+£8,0 110,0 86,0 126,7
Mcv,,0” 35 88,8+153 92,0 80,9 106,2

HAART w/out AZT/CBV < 0,001
MCv 35 105,2+10,4 105,0 66,1 128,7

Table 2. Relationship between MCV and qualitative parameters

Parameter vs. MCV
Parameter N Mean +SD (fL) Median Minimum Maximum o o

F 20 32,754 33 3 44
a9 M 54 38,0485 38 % 65 0,053 0,651
D4,0" F 20 190,8 89,6 2115 21 321
k/mm3 M 54 146,1+1343 100,0 2 593 0,192 0,104
4 F 20 413,8+219,5 401,5 74 917
k/mm3 M 54 410,8+203,8 408,0 37 847 0,198 0,094
HAART F 20 34,3 +24,5 30,0 5 99
(months) M 54 38,8 +26,9 35,5 3 100 0.065 0,583
Hb,,0" F 18 7,7+0,9 7,7 6,2 9,0
(mmol/l) M 46 79+13 8,4 438 9,8 0,005 0,969
Hb F 20 8,4+0,7 83 7,5 10,0
(mmol/l) M 54 9,8+4,4 9,2 6,0 10,2 -0,074 0,552
Fe F 19 109 +48,5 88 40 239
(1g%) M 52 121,149,5 108,5 59 271 0,057 0,637
Vit B12 F 20 37441241 329 219 677
(pg/ml) M 54 365,7 +163,7 330,5 132 1200 0,002 0,986
TSH F 13 1,5+0,8 1,5 0,6 33
(mU/1) M 33 19+14 18 03 76 -0,024 0,872
FT4 F 13 15,2 +4,2 14,9 79 2,1
(pmo/l) M 33 14,4438 144 8,0 21,0 0,093 0,539
MCV“0” F 18 88,9+54 90,2 79,8 98
(f) M 46 88,0+133 9,1 79, 106,2 X X
MCY F 20 108,5+9,6 m,7 86,0 120,7
(fl M 54 106,7 +9,6 106,8 66,1 1287 0,392 0,001

* — Spearman rank correlation coefficient

** — level of significance

Reference values ranges:
Hb (mmol/l): F:6,8-9,31 M:7,45-10,55
MCV (fL) 80-92
Fe (ug%) F:37-145 M:59-158
VitB12 (pg/mll) 280 - 568
TSH (uU/ml): 03-4,0
FT4 (pmo/I): 78-194
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Discussion

Most often, increase in erythrocytes volume is accom-
panied by anaemia, in our group, however, except one pa-
tient with advanced, drug-resistant AIDS, no anaemia was
detected. Patients were examined for other possible causes
of macrocytosis. Vitamin B12 deficiency was demonstrated
in 4 patients, in others, vitamin B12 concentration was
normal or above normal. Some of them, without treating
physician’s consent, self-medicated themselves with this vi-
tamin preparations. In all patients thyroid function was
normal. No statistical significance of differences between
MCV in patients with known alcohol abuse problem and
other patients resulted from impossibility of objective as-
sessment of alcohol consumption, but also indicated pres-
ence of other cause of macrocytosis. Such cause, present in
majority of our patients, was ARV therapy, role of which
was described in the literature, especially in connection
with zidovudine and stavudine therapy (5, 6, 7).

Mechanism of MCV increase is not elucidated (8).
Folate deficiency is frequently reported in heavy drinkers,
as alcohol increases folate requirements and impairs its
metabolism. Macrocytosis may be present in people with
folate deficiency, as well as in those receiving folate sup-
plementation. In patients abusing alcohol, its toxic action
on marrow progenitor cells (by alterations of fatty acids/li-
pids composition and hydration of RBCs membrane) may
lead to macrocytosis. The mechanism of action of ARV
drugs on red blood cells is also not fully understood (9).
Some authors suggest the role of mitochondrial toxicity
(10, 11), others attribute erythrocytes volume increase to
zidovudine monophoshates concentration (8, 12). In spite
of clearly restraining influence of nucleoside reverse tran-
scriptase inhibitors on mitochondrial DNA polymerase
synthesis, mitochondrial dysfunction was alsoreported in
HIV-infected patients not receiving HAART therapy (13,
14, 15). This suggests the possibility that HIV infection it-
self may play a role in these events.

As a mechanism of macrocytosis development is un-
clear, its clinical significance remains unclear(9). In our
study, no correlation between MCV and adverse events
rate was demonstrated. There was noticed, however, that
macrocytosis correlates with patients’ compliance and ad-
herence to therapeutic regime (7,16). Division of patients
into ‘adherent’ and ‘non-adherent’ was based on patients’
self-reports. There was reported in the literature, that re-
sults of self-evaluation of patients correlated well with
HAART therapy effectiveness (16), which was not in our
study.

Such subjective methods of adherence assessment are
unfortunately seldom reliable. Patients frequently did not
admit missed drug doses and reported false data. Not in-
frequently, return of increased MCV values to normal dur-
ing HAART therapy preceded detectable HIV viraemia in
subsequent analysis, often with decrease in CD4 lym-
phocytes count. At the same the patient claimed, that she/
he has been taking medicines as prescribed. Only in the
face of treatment failure these patients admitted, that they
frequently delayed or missed their drugs doses. These ob-
servation confirms that MCV assessment may be helpful in
determining patient’s adherence to treatment (17,18). This
simple method may be of great help, especially that HAART
monitoring tests (CD4/CD8 lymphocytes count and HIV-
RNA) is performed in Poland on average twice a year, and
therapy failure is usually diagnosed rather late. Rapid nor-
malization of erythrocytes volume, when resulting from
patient’s lack of discipline, allows motivational actions to

be undertaken. This can maintain efficacy of therapeutic
scheme used, and leave other drugs for the future.

There was also observed that some antiretroviral drugs,
such as Viread and Emtriva influence erythrocyte volume
to the lesser extent. These drugs are currently recommend-
ed for initial therapy (19). It seems however. that inclusion
of zidovudine / stavudine during fist months of HAART
therapy is helpful in assessment of patient’s adherence to
treatment. If no MCV increase is noted, greater stress
should be put on patient’s education, including the reasons
of high requirements towards a person treated with ARV
and description of consequences in case of neglecting the
treatment. Early education to increase patient’s motivation
to therapy may allow to avoid premature modifications of
treatment schemes, which failure is attributed to every
other cause than the patient himself. It does matter, having
in mind also the costs of genetic typing of HIV.

CONCLUSIONS

1. The only noticeable cause of macrocytosis in the studied
group were thymidine analogues used in antiretroviral
therapy.

2. Patients self-evaluation concerning adherence to treat-
ment were not reliable in HAART therapy practice.

3. Introduction of thymidine analogues to initial therapy
may be helpful in objective assessment of patient’s com-
pliance, enable introduce earlier motivational actions
and help avoid unnecessary modifications of therapeu-
tic regimens, as well as expensive diagnostic procedures
in search of causes of therapy failure.
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The Immune Reconstitution Inflammatory Syndrome (IRIS) runs atypically in HIV/AIDS patients at early stage of
antiretroviral therapy (ART). Beside confirming reports of the effectiveness of this therapy i.e. — lower viral load (VL)
and increase of the number of (D4 lymphocytes we have to remember about IRIS. Often the clinical symptoms are
non-specific, as in some opportunistic infections or different chronic diseases with inflammatory reaction.
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ABSTRACT

Despite many reports about the benefits of antiretroviral
therapy (ART) i.e.- reduction of viral load and higher
counts of CD4 we should remember about immune resto-
ration (IRIS) phenomenon. IRIS occurs as an atypical in-
flammation in HIV/AIDS patients at early phase of treat-
ment. Clinically IRIS can presents unusual symptoms as in
some opportunistic infections or other chronic infectious
diseases with inflammatory response.

CASE REPORT

A 18 year-old-man N.PN. an intravenous drug user was
admitted in June 2004 to the Departament of Hepatology
and AIDS, Institute for Infectious and Parasitic Diseases,
Warsaw Medical University because of symptoms: fever
periodically crossing 40,0°C, dry tiring cough, abdominal
pain, nausea, vomiting and diarrhea.

The physical examination revealed cachexia - weight
40,0 kg at height 176,0 cm, muscular atrophies, enlarge-
ment of peripheral lymph nodes and crepitation over lungs.
Performed ELISA HIV - antybody test was positive and
was confirmed by Western Blot. In the initial immunologi-
cal (Table 1) investigation — CD4 count was 125 cells/ul,
CD8 - 433 cells/ul, CD4/CD8 ratio - 0,29 and the HIV Vi-
ral Load (VL) - was more than 100000,0 copies/ml. CMV
IgM, Toxo IgG, IgM antibodies were negative but CMV
IgG was positive. The blood cultures for bacteria and fungi
reminded sterile but Mycobacterium tuberculosis (miliary
tuberculosis) pulmonary infection as well as chronic HCV
hepatitis were diagnosed.

Initially prescribed tuberculostatic treatment included:
Isoniazid, Ethambutol, Streptomycine and Ofloxacine. The
patient was resistant to Rifampicin and Pyrazinamid.

In November 2004 total CD4 lymphocyte count was 89
cells/pl, CD8-957 cells/ul, CD4/CD8-0,09 and the HIV VL
(Viral Load) more than 100000,0 copies/ml. The ART ther-
apy was initiated with two NRTIs (NRTI - Nucleoside re-
verse transcriptase inhibitors) i.e.. Combivir (contains Zi-
dovudine and Lamivudine, 3TC) (both NRTI) - 1 tablet
twice daily and Kaletra (contains Lopinavir and Ritonavir)
both (PI - Protease inhibitors) — 3 capsules twice daily. In
December 2004 after about 4 weeks of ART therapy wors-
ening of general state of the patient was recorded. The main
symptoms were: temperature to 40,0°C, meningeal symp-
toms, epilepsy, strong headache, deterioration of vision of
right eye, loss of the body weight about 10,0 kg.

In serological tests for antibodies: CMV IgM, anti-Tox-
oplasma IgG and IgM, anti-HBc total were negative. Only
one serological result for anti-CMV IgG antibodies was
positive. The CSF (cerebro-spinal fluid) culture with MTD
(Gen-Probe Amplified Mycobacterium Tuberculosis Direct
Test) method confirmed Mycobacterium tuberculosis in-
fection. At the same time the following complications were
diagnosed:

« Toxoplasma gondii brain abscess (see scan 1 and 2)
o CMV retinitis

The ART therapy was withdrawn. Beside tuberculostatic
drugs also the other medications were prescribed i.e., Cy-
tovene (Gancyclovir), Sulphadiazine, Antrex (Calcium fo-
linate), Pyrimethamine (Daraprim), Dexamethasone
(Decadron), Fluconazole. Within next few weeks improve-
ment of the clinical state of the patient was recorded. CT
scan of CNS - revealed total regress of abscess as well as
inflammation.

After about 2 weeks the clinical condition of the patient
improved. The next ART therapy was initiated about 8
weeks later but in a different combination with: Zerit (Sta-
vudine) twice daily and Epivir (Lamivudine, 3TC) twice
daily (both NRTTI), Stocrin (Efavirenz) once daily 600 mg.
(NNRTI - Non-nucleoside reverse transcriptase inhibitors).
After about 2 weeks of therapy general condition of the pa-
tient became worse again but the ART treatment was con-
tinued. In May 2005 patient was discharged from the hos-
pital and till date remains in outpatient clinic care. One
month later the total CD4 count increased to 196 cells/ml,
CD8 count was - 547 cells/ml and HIV viral load below
detection level (< 50 copies/ml).

%%

Already in 1997 it was clear about new symptoms in
HIV/AIDS patients on antiretroviral therapy appearing in
the first months of ART therapy. It was observed that inclu-
sion of antiretroviral therapy can carry itself risk of activat-
ing opportunistic infections, deterioration of liver func-
tions in HBV, HCV co-infected patients. Facts turned at-
tention, that above mentioned symptoms appeared not
only in patients with rising CD4 count but also when level
CD4 did not undergo changes during the course of therapy.
IRIS appeared often from about 4 weeks to even 12 months
from the beginning of the therapy. But was reported al-
ready after 10 days from the onset of therapy (1).

An atypical course of HCV and HBV coinfection in
HIV infected patiens was described in a period of 6 months
from inclusion of ART therapy (2, 3).

In one work, case report was submitted where the pa-
tient with HIV and TB after 12 months of effective ART
and anti - TB therapy demonstrated IRIS. Suggesting
symptom of IRIS was rupture of the large intestine with
severe inflammatory reaction (4).

Frequency of occurrence of this syndrome estimates
about 10-25 % among treated patients but there is no large
clinical investigation about the scale of this problem (2). To
describe this syndrome different synonyms were used: IRIS
(Immune Reconstruction Inflammatory Syndrome), IRD
(Immune Restoration Disease) or IRS (Immune Reconstitu-
tion Syndrome / Immune Recovery Syndrome) (3). Syn-
dromes reminding IRIS at patients were described earlier
in HIV sero-negative patients (Table 2). For example: in
patients on antibiotics during the course of treatment of
multibacillary lepromatous lepra as “reversal reaction of
leprosy”, as well as during steroid therapy.

Recimens oF ART THERAPY

Different regimens of antiretroviral therapy are applied
both in initiating treatment as well as continuing of treat-
ment. Decision about regimen of ART drugs doctors take
after exact analysis of CD4, VL, clinical state, current com-
plications etc. Particularly the most important is the first
therapeutic regimen, because it has the best chance to ef-
fectively slow down the disease progression.

Groups of antiretroviral drugs available at present:

o Nucleoside reverse transcriptase inhibitors - NRTI

o Non-nucleoside reverse transcriptase inhibitors -
NNRTI

o Nucleotide reverse transcriptase inhibitors NtRI

o Protease inhibitors (PI)

o Hydroxyurea agents

o Fusion inhibitors

o Chemokin receptor antagonists
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o Inhibitors of transcription
o Integrase inhibitors
o Immunomodulators, vaccines

The ART therapy contains at least 3 drugs and it is pos-
sible to widen the combination. Composition of ART drugs
has significant meaning in avoiding IRIS. Till date not all
risk factors for IRIS has been disclosed. But it has been ob-
served that therapy on the basis of two Protease Inhibitors
- PI in comparison with different other groups i.e. NRTI,
NNRTT has a better course, inhibits VL and causes total
reconstruction of immune system with a little risk of IRIS.
Such situation observed both in patients with acute HIV
infection as well as in patients living with HIV for years (5).

Therefore to avoid the onset of IRIS the ART therapy
should include 2 protease inhibitors. Antiretroviral therapy
in patients with HIV is significantly effective in lowering
viral load (VL) of HIV RNA and stimulating rise of CD4
count. Considerable decreased morbidity and mortality in
patients from AIDS (6,7). Different therapeutic antiretro-
viral regimens effectively inhibits the progress of disease.
Though during the course of ART therapy we observe rise
in number of CD4, decreased level of VL but not all func-
tions of immune system come back to norm. Some mecha-
nisms of immunological functions disappear irreversively,
new functions approach to create immunological balance
in organism of infected person with HIV. The influence of
individual ART drug in human immune system is not well-
known. The exact time for initiating of ART is still a con-
troversial issue among physicians involved in HIV/AIDS
management. Followers of “early” introduce of ART have
so much strong arguments as their opponents. But risk of
IRIS argues to early initiation of ART therapy (Table 4).

Though in one publication (8) the authors during 4-
years of effective antiretroviral therapy observed no ability
to immune reconstruction depended only on CD4 cell-
count, but too late inclusion of ART treatment e.g. when
CD4 < 50 cells/ml can bring into situation, in which some
functions of immune system become permanently dam-
aged despite of the return of CD4 count to proper value
(9). Antiretroviral therapy introduced in early stage of in-
fection causes complete return of immune function despite
delay in reconstruction of the number of circulating CD4.
No differences of the CD4 level in intestine (biopsy) and in
blood were noted in persons with slow progression of HIV
infection (10).

OPPORTUNISTIC INFECTIONS

Some of diseases have connection with onset of IRIS in
HIV positive patients (Table 3). Domingo et al. observed
24 cases of Herpes zoster infection among 316 patients af-
ter four months from the beginning of ART. Moreover it
was shown, that in these patients peripheral blood CD8
count was significantly higher than in patients without
such infection (11). Within a period of 6 months after in-
clusion of effective ART therapy atypical courses of differ-
ent infections were described i.e.: Cytomegaloviral (CMV)
(12, 13, 14), Mycobacterium tuberculosis (TB) (15), My-
cobacterium avium complex (MAC) (16, 17) and mycosis
- Cryptococcus neoformans (18, 19).

As a manifestation of IRIS, infection of parvovirus B19
in a patient in four weeks after inclusion of ART therapy
was detected. Nolan et al described a young male who de-
veloped RBC (red blood cells) aplasia and a painless, pro-
gressive dyspraxia of the left arm and expressive dysphasia
4 weeks after commencing effective ART therapy. CNS im-
aging demonstrated multiple right fronto-parietal lesions,

and brain biopsy concluded the association of lesions with
parvovirus B19 infection (20). Intensifications of neuro-
logical symptoms in a patient with progressive multifocal
leucoencephalopathy (PML) and worsening of clinical
condition was also described (21).

THE ROLE OF CYTOKINES

It was confirmed, that in HIV infected patients with
IRIS plasma level of antagonists of receptor IL-1, TNF, CD8
and CD38 is considerably higher than in patients without
IRIS (control group). This can push conclusion, that cellu-
lar markers of immunological reaction are disturbed only
in some of the patients with good response to ART therapy
and may have relationship with episode of IRIS (22). After
initiation of ART therapy the rise in CD4 goes on in fol-
lowing stages (23):

o Stage 1. Freeing of T lymphocytes from spare pool
o Stage 2. Formation of naive T lymphocytes in regions
not yet disclosed.

In early stages of immune reconstruction CD4 cells are
freed from spare pool. This mechanism is common in all
morphological elements of blood and observed not only in
patients on ART therapy. Enigmatical function is carried
by thymus gland in the second stage of immune recon-
struction process. Control of synthesis and maturation of
lymphocytes T (including CD4) take place in thymus
gland, organ, which in childhood beside marrow takes
main part in lymphopoiesis, disappears in adult age. Mc
Cune et of al. (24) observed increase weight of thymus
gland in accordance with the rising number of naive CD4
cells in patients after initiation of ART therapy.

According to publication of Carcelain G et al after intro-
duction of ART therapy the viral load is suppressed, which
reduces the viral burden on thymus gland causing stimula-
tion of thymus gland. This can stimulate production CD4,
which come under redistribution to circulation (25). Above
mentioned mechanisms are observed exclusively during
the course of long-term activation of T lymphocytes (23).

In some of the patients after inclusion of antiretroviral
treatment number of CD4 slightly rises with effective viro-
logical response i.e. VL < 50 copies of HIV RNA/ml. Thymus
dysfunction may be the cause of this phenomenon (26).

Special attention was given to IL-2 in view of it’s active
part in process of synthesis of CD4 lymphocytes. In one
work the authors analyzed the impact of IL-2 on the syn-
thesis of CD4 lymphocytes in patients on ART therapy. The
groups of analyzed patients were naive to the ART therapy.
In the first group patients received only ART drugs (Lami-
vudine (3TC) or Lamivudine 3TC and Zerit (Stavudine,
d4T) or Zerit (Stavudine, d4T) and Crixivan (Indinavir).
In the second group together with ART drugs, IL-2 were
included for a period of 4 weeks. In patients receiving IL-2,
value of CD4 lymphocyte increase was significantly higher.
However in both groups viral suppression was comparable.
Applying of ART drugs in combination with IL-2 is prom-
ising, but it is not sure whether this will be recommended
in treatment of all HIV infected patients. (27).

In an investigation led by Martin et al. in a period of 1-
year the change in T lymphocyte pool was observed: pa-
tients included to this investigation demonstrated unde-
tectable VL after 4-months therapy, low activation of naive
T (CD4) lymphocyte pool, little activation of CD8 and
weaken repopulation of CD4 lymphocytes producing IL-2
and IFN-gamma. Moreover patients, who were already on
ART therapy earlier showed little immunological changes
than naive patients. In patients with light immunological
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reconstruction VL was undetectable for 12 months. Inves-
tigations showed, that long time suppression of HIV VL
can make possible effective reconstruction of immune
function and return to normal activity (28). Patients with
HIV and IRIS (e.g. HSV infection) have higher level of IL-6
and soluble IL-6 in serum than in patients who did not
demonstrate IRIS in past (29, 30).

The knowledge about changes in immune system of
HIV/AIDS patients, bone marrow was also analysed com-
paring intensification of apoptosis and lymphopoesis of T
cellular line. The results of investigations confirmed, that
intensification of apoptosis has relationship with intensifi-
cation of lymphopoesis. Strong relationship (inversely pro-
portional) was observed between in vitro apoptosis of lym-
phocytes T and number of peripheral T lymphocytes.
Stimulating mechanisms of apoptosis observed in HIV
positive patients were better described (31). The ART ther-
apy may interfere in the activity of marrow stem cells be-
cause during the course of therapy synthesis of hematopo-
etic inhibitors is decreased (32).

TReaTMENT oF IRIS

Suggested treatment for IRIS includes: immunosuppres-
sive drugs (steroids), anti-inflammatory drugs and sup-
portive therapy (33). In a work by Shelburne S. et al many
patients were described because of IRIS. Very often recur-
rent atypical course with acute inflammation was observed
- caused by among others: Mycobacterium tuberculosis,
Cryptococcus neoformans or CMV.

In treatment of such complications authors applied: first
of all continuing ART therapy, primary prophylaxis against
given pathogens as well as of anti-inflammatory drugs.
Ability to demonstrate strong inflammatory response per-
mits in many patients considering of the legitimacy of con-
tinuing secondary prophylaxis particularly when the
number of CD4 lymphocytes reaches approximately to
proper values (13).

CoNCLUSION

The Immune Reconstitution Inflammatory Syndrome
(IRIS) in HIV infected patients usually takes place during
effective ART therapy. It is not possible to foresee, in which
patient this syndrome will take place. Potentially patients
with lower CD4 count at the time of initiating ART therapy
are at higher risk and the first months of therapy of ART
should be very carefully monitored.

Nonspecific symptoms, atypical course makes it difficult
to put proper diagnosis. Treatment of IRIS is practically
complex why it should be remembered that IRIS may hap-
pen during the course of antiretroviral therapy and symp-
toms are quite different from those recognized as the side
effects of the ART therapy.
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Table 1.  Biochemistry and immunology follow up
24.06.2004 19.11.2004 23.06.2005 26.10.2005 02.02.2006

(D4 (cells/pl) 125,0 89,0 196,0 217,0 233,0
(D8 (cells/pl) 433,0 957,0 547,0 821,0 697,0
(D4/CD8 ratio 03 0,1 04 03 03
VL (copies/ml) >100000,0 >100000,0 <50,0 <50,0 <40,0
ALT (IU/ml) 19,0 13,0 56,0 36,0 84,0
AST (IU/ml) 35,0 18,0 51,0 49,0 72,0
ALP (IU/ml) 110,0 73,0 101,0 87,0 135,0
GGTP (1U/ml) 18,0 20,0 703,0 710,0 539,0

Table 2. Situations, which can initiate onset of IRIS (4) Table 4. Other diseases during HIV infection described as having

relationships with IRIS after initiation of ART therapy (4)

Control of disseminated infection by potent antimicrobial chemotherapy
“Reversal reaction” after treatment of lepromatous lepra

Development of cerebral tuberculoma under tuberculostatic treatment
Interruption of long-term immunosuppressive treatment, eg, with corticoste-
roids

Initiation of ART therapy in HIV infection, highest risk in patients with:

« Advanced immunodeficiency

«  Pre-existing opportunistic infection

Certain patterns or subgroups of immune restoration

Genetically restricted risk factors (eg, human leukocyte antigen haplotypes,
interferon — genotypes)

Reconstitution of granulopoiesis after cytostatic therapy

Development of pneumonia with lung infiltration in patients with log-lasting
granulopenia and fever of unknown origin

Reconstitution of cellular immunodeficiency after high-dose chemotherapy
with or without stem cell transplantation

Focal lymphadenitis and other mycobacterial diseases

Autoimmune diseases

Table 3. Risk factors of IRIS during ART (4)

Duration of immunodeficiency

Extent of immunodeficiency (nadir of (D4 < 100 cells/ml)

Velocity and (relative) extent of immune reconstitution

Specific pattern of immune reconstitution under ARV

« Immune reconstitution without complete suppression of HIV replication

« Highlevels of CD8T lymphocytes

« Highlevels of IL— 6 and soluble IL — 6 receptor

« Highlevels of soluble CD 30 and soluble CD 26 (dipeptidyl peptidase V)
activity

« High levels of IFN-gamma producing cells

«Increased expression of CCR3 and CCR5 on monocytes and/or granulocytes

« Persisting polyclonal hypergammaglobulinemia

« Development of specific delayed-type of hypersensitivity

Genetic susceptibility

« Distinct HLA haplotypes (HLA B72, Cw 0202, DRB4, HLA A2, B44, HLA A1, B8,
DR3 with connection to TNF — alpha polymorphism)

« Polymorphism of cytokine genes

« TNF-alpha (with conjunction with certain HLA haplotype)

« 16

< 12

Mycobacteria (predominantly focal diseases)

Mycobacterium tuberculosis
Nontuberculous mycobacteria

Herpes viruses

(ytomegalovirus (atypical manifestation of eye or skin)

Herpes simplex virus (recurrent genital herpes)

Varicella zoster virus (recurrent herpes zoster)

Ebstein-Barr virus (lymphoproliferation?)

Kaposi sarcoma herpes virus (Castelman’s disease and Kaposi sarcoma)

Hepatitis viruses

Hepatitis B virus
Hepatitis C virus

Protozoal and fungal diseases:

Toxoplasmosis

Cryptococcosis

Microsporidiosis

Histoplasmosis

Pnemocystis carini (pneumonitis and granulomata)
Leismaniosis-pro IRIS (35), contra (36, 37)

PML — Progressive multifocal leucoencephalitis
Cutaneous diseases

Warts, condylomata accuminata, oral warts
Eosiniphilic folliculitis

Protozoal or bacterial infections in gastrointestinal tract

Appendicitis
Cholecystitis (due to protozoal or mycobacterial coinfection?)
Splenitis

Guillain-Barre syndrome
Autoimmune diseases

Systemic Lupus Erythomatosus
Vasculitis

Reiter's Syndrome
Rheumatoid arthritis
Polymyositis

Grave's disease

Alopecia universalis

Hyperergic/allergic reaction

Against tattoos

Neoplasmic diseases

Kaposi sarcoma
Atypical immunoproliferation

Other diseases

Aseptic osteonecrosis
Gynecomastia
Sarcoidosis
Arteriosclerosis
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Disseminated nontuberculous
mycobacteriosis in a patient with
acquired immunodeficiency syndrome
— a case report

Dabrowska Magdalena Monika - Pogorzelska Joanna « Jaroszewicz Jerzy
Parfieniuk Anna - Wierciriska-Drapato Alicja

Department of Infectious Diseases, Medical University of Bialystok, Bialystok, Poland

The Mycobacterium avium complex (MAC) is the most widespread among the nontuberculous mycobacteriosis and
can occur in many natural reservoirs. The infection most commonly occurs by inhalation or drinking water. MAC
causes isolated pulmonary disease or disseminated infection, the latter is more frequent in patients with HIV im-
munosuppression. Systematic symptoms typical for disseminated MAC infection include fever, night sweats, weight
loss, diarrhea, abdominal pain, hepatosplenomegaly, lymphadenopathy, respiratory symptoms and abnormal labo-
ratory values. The final diagnosis is established by MAC culture from a sterile site, most often from blood. Preferred
regimen of MAC infection includes clarithromycin, azithromycin, rifabutin, ethambutol, levofloxacin, and amikacin
for at least 12 months. Chemoprophylaxis with clarithromycin or azithromycin is recommended for patients with HIV
with a (D4 count less than 50 cells/mm?.

We report a case of a 32 year-old Vietnamese male with acquired immunodeficiency syndrome and disseminated
MACinfection resistant for majority of antimycobacterial agents.

disseminated MACinfection, HIV infection, antimycobacterial treatment, chemoprophylaxis, resistance
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BACKGROUND

MAC ,,Mycobacterium avium complex” is an opportu-
nistic infection caused by two similar bacteria: Mycobacte-
rium avium and Mycobacterium intracellulare. MAC can
be recovered from many natural reservoirs such as water,
soil, food, animals as well as hot water pipe systems, in-
cluding hospital water supplies. The major MAC infection
risk factors are age, sex, immunosuppression, pulmonary
diseases as well as cigarettes and alcohol abuse. There are
two main modes of MAC transmission: inhalation through
the respiratory tract and ingestion via the gastrointestinal
tract. Probability of human-to-human transmission is
minimal. Pathogenesis of this disease is poorly understood.
MAC can infect macrophages and spread to the local
lymph nodes. However, in immunocompromised hosts,
they are subsequently spread via the hematogenous route
to the liver, spleen and other organs. MAC infection usu-
ally presents in pulmonary forms in immunocompetent
hosts, disseminated MAC (DMAC) in individuals with ad-
vanced AIDS or lymphadenitis in children [1, 2].

In this paper, we report a case of a 32 year-old Vietnam-
ese male with acquired immunodeficiency syndrome and
disseminated MAC infection resistant for majority of anti-
mycobacterial agents. The aim of our case study is to stress
wide MAC prevalence among immigirants, especially from
Asia as well as the crucial role of its prophylaxis and early
treatment.

CASE REPORT

A 32 year-old Vietnamese male, staying in Poland for 10
years, a cook, married, and a father of 2 children, was ad-
mitted to our Department in March 2007, after a 3-day
hospitalization in the Internal Diseases Department where
he had been recognized as a carrier of the human immuno-
deficiency virus (positive anti-HIV ELISA). He had a 3-
month history of general weakness, weight loss, high fever,
moderate epigastric pain and chronic diarrhea. Six months
before hospitalization he traveled to Vietnam. His history
of IVDU was unclear however he had some hazardous
sexual intercourse.

Laboratory tests performed in the Internal Diseases De-
partment showed anaemia (HGB-7.2 g%, RBC-2.7x10°,
HCT-21.6%), leucopenia (WBC-2.7x10° ), hypoalbumi-
naemia, an elevation of aminotransferases (ALT-73U/L;
AST-101U/L) and y-glutamyl transpeptidase to 442 U/L,
serum alkaline phosphatase to 865 U/L and lactate dehy-
drogenase to 439 U/L. Serology was negative for hepatitis B
surface antigen (HbsAg) and antibodies to hepatitis C (anti
HCV). Chest X-ray film showed pulmonary congestion
and left heart enlargement. Abdominal ultrasonography
discovered an enlarged liver and spleen without focal le-
sions. Abdominal CT scan additionally revealed pulmo-
nary inflammatory changes, pleural and peritoneal effu-
sion and para-aortic lymphadenopathy. In an electrocar-
diogram isolated negative T wave in lead V2 and V3 was
observed. Due to the aggravation of general condition and
circulatory insufficiency, intravenous antibiotic therapy
(cephtriaxone, trimethoprim/ sulfamethoxazole) and do-
pamine infusion was initiated.

The physical examination during admission to our De-
partment showed clinical signs of shock: fast, weak pulse
(120 per minute), low blood pressure (RR 80/60 mmHg),
pallor, sweatiness and anxiousness. In abdominal examina-

tion, epigastric tenderness and an enlarged, palpable, ten-
der liver and spleen were observed. Inguinal and axillary
lymph nodes were moderately enlarged.

Control chest X-ray and ultrasonography performed on
the day of admission showed progressive pulmonary in-
flammation, enlargement of the cardiac silhouette and in-
creasing pleural effusion (Figure 1). Control electrocardio-
gram showed new incomplete right bundle branch block
(RBBB). An echocardiogram revealed a pericardial effu-
sion and left heart failure (EF 35%). Tuberculin skin reac-
tion was negative. Bacterial and fungal cultures of sputum
yielded Streptococcus haemoliticus and Candida crusei.
Microscopical sputum examination revealed acid-fast ba-
cilli. Antibacterial (ceftazidime, trimethoprim/sulfa-
methoxazole and vancomycine), antifungal (amphotericin
B) and antimycobacterial (rifampicin, isoniazid, ethambu-
tol, pirazinamide) and beta blocker therapy was initiated.

Early HIV-infection parameters were: CD4 cell count -
19/mm?, CD8 cell count - 126 mm?*, CD4/CD8 ratio - 0.15
and viral load - 1 310 copies/ml. HIV subtype was identi-
fied as a CRF01-AE. HIV-1 Genotyping Test yielded pri-
mary resistance to didanosine (ddI), delavirdine (DLV)
and tipranavir boosted ritonavir (TPV/r).

On the 5™ in-hospital day, antiretroviral therapy with
nevirapine (NVP), tenofovir (TDF) and emtricitabine
(FTC) was introduced. Despite HAART and antimycobac-
terial treatment, patient did not show clinical improve-
ment. Moreover, new focal lesions in the liver and spleen
were observed in abdominal ultrasonography. About ten
days later, microscopical examination of blood showed
acid-fast bacilli. He was diagnosed as possible disseminat-
ed nontuberculous mycobacteriosis and treated with clar-
ithromycine, ofloxacine and ethambutol. His clinical symp-
toms improved and the sputum and blood microscopical
examination showed no acid-fast bacilli.

Three weeks later he was admitted for the second time
to our Department because of fever, cough, jaundice, pro-
gression of cahexia, epigastrical pain and splenomegaly.
Chest X-ray still showed enlargement of the cardiac silhou-
ette (Figure 2). All cultures converted to negative for acid-
fast bacilli but bacterial and fungal cultures of sputum
yielded Sthapylococcus aureus, Candida crusei and Can-
dida glabrata. At this time, his CD4 cell count was 0/mm”.
Administration of several kinds of antibiotics, antifungal,
antimycobacterial and antiviral agents did not relieve the
symptoms. On the 4 day the patient had developed a car-
diopulmonary failure and died few hours later.

Retrospectively the acid-fast bacilli were identified as
Mycobacterium avium complex (MAC) resistant for rifam-
picin, isoniazid and ethambutol. His final diagnosis was
disseminated MAC infection, acute cardiopulmonary fail-
ure, and staphylococcal sepsis suspicion.

Discussion

Disseminated MAC infection (DMAC) is the most com-
mon bacterial opportunistic infection among HIV(+) pa-
tients. It occurs in 20-40% of patients with a CD4 count
below 100 cells per mm?® without HAART and MAC pro-
filaxis but only in 2% with appropriate therapy [3].

Our patient was in severe immunosuppression with
CD4 count about 19 cells/mm® and presented systematic
symptoms typical for DMAC including fever, night sweats,
weight loss, diarrhea, abdominal pain, hepatosplenomega-
ly, lymphadenopathy and respiratory symptoms and ab-
normal laboratory values such as raised serum alkaline
phosphatase (865 U/L), lactate dehydrogenase (439 U/L)
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and anaemia. These symptoms are also observed in Myco-
bacterium tuberculosis infection as well as the presence of
acid-fast bacilli in sputum examination. The final MAC in-
fection diagnosis is established by a MAC culture from a
sterile site, most often from blood. Moreover liver, bone
marrow or lymph nodes biopsy is sometimes required. In
our patient’s blood, microscopical examination showed
acid-fast bacilli after ten days of hospitalization. The opti-
mal HAART and antimycobacterial therapy was intro-
duced. His regimen consisted of nevirapine (NVP), tenofo-
vir (TDF) and emtricitabine (FTC) as well as rifampicin,
isoniazid, ethambutol, pirazinamide and than clarithromy-
cine, ofloxacine and ethambutol.

According to guidelines, preferred regimen of MAC in-
fection including clarithromycin, azithromycin, rifabutin,
ethambutol, levofloxacin, and amikacin for at least 12
months is probably the most active. Second-line antituber-
culosis drugs are also occasionally used.

Chemoprophylaxis with clarithromycin or azithromy-
cin is recommended for patients with HIV with a CD4
count less than 50 cells/mm? [4].

CoNCLUSION

In conclusion, the diagnosis of MAC infection should
be considered in HIV (+) patients with CD4 count below
50 cells /mm?* . We suggest routine sputum and blood anal-
ysis towards Mycobacterium tuberculosis as well as MAC
infections for all HIV (+) immigrants. Early prophylaxis
and therapy can reduce the significant morbidity and mor-
tality associated with disseminated MAC. On the other
hand, we would like to underline the relationship between
the clinical efficacy of treatment and drug-sensitivity test-
ing of MAC isolates for antituberculous drugs [5]. More-
over, all MAC infected individuals should be closely moni-
tored because some life-threatening complications have
been reported during nontuberculous mycobacteriosis [6].
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Figure 1. Patient’s chest X-ray on admission to our Department (29.03.2007)
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Figure 2. Patient’s chest X-ray during the second hospitalization in our Department (16.06.2007)
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